Human plasma very low density lipoprotein carries Indian hedgehog.
Hedgehog is one of the major morphogens and fulfils critical functions in both the development and maintenance of the vasculature. Hedgehog is highly hydrophobic and its diffusion toward target tissues remains only partly understood. In Drosophila, hedgehog transport via lipophorins is relevant for development, but neither the presence nor a function for a mammalian Hedgehog carried by human plasma lipoproteins has been established. We investigated the presence of Hedgehog on lipoprotein particles and determined its importance for maintaining the endothelium. LTQ-Orbitrap XL analysis of defined plasma lipoproteins revealed that Indian Hedgehog (Ihh) is present in the human very low density lipoprotein (VLDL) fraction but not in other plasma lipoprotein fractions (low density lipoprotein (LDL) and high density lipoprotein (HDL)). Using the same approach, neither Sonic Hedgehog nor Desert Hedgehog could be detected in plasma lipoprotein fractions. Most likely, primary white adipocytes are the source of Ihh loading on VLDL as both transcriptome as well as immunofluorescence analysis showed high expression of Ihh in these cells. Additionally, we show that the endothelial compartment is most likely to be affected by the presence of Ihh on VLDL. Indeed, VLDL increased survival of primary endothelial cells, suggesting that Ihh transport by VLDL is important for maintaining the human endothelium. In conclusion, our study shows that VLDL carries Ihh throughout the body in mammals and Hedgehog signaling by human plasma VLDL particles may affect blood vessel pathophysiology. A combination of three state-of-the-art technologies, proteomics, genomics, and confocal microscopy, appeared to be a powerful tool for analyzing plasma lipoprotein-associated proteins.